Abstract. Powder metallurgy is used for the production of a number of mechanical parts and is an essential production method. These are great advantages such as product cost effectiveness and product uniqueness. In general, however parts created by powder metallurgy have low strength because of low density. In order to increase strength as well as density, new techniques such as high-velocity-compaction (HVC) was developed and further investigation has been conducted on improvement of techniques and optimum condition using computer simulation. In this study, the effects of aspect ratio and specimen size of iron green bodies on failure strength of uniaxial compression and failure behavior were examined using a split Hopkinson pressure Bar. The diameters of specimens were 12.5 mm and 25 mm the aspect ratios (thickness/diameter) were 0.8 and 1.2.
Introduction
Powder metallurgy is the serial process of blending fine powder (mixture), compressive them into a desired shape (compacting), and then heating the compressed material (sintering). This is used for the production of a number of mechanical parts and is an essential production method. There are great advantages such as product cost effectiveness and product uniqueness. In general, parts created by powder metallurgy have low strength because of low density. The production of high strength parts having complex shape is required [1] [2] [3] [4] . In order to increase strength following the increment of density, new techniques such as high velocity compaction (HVC) were developed and further investigation have been conducted on improvement of techniques and optimum condition using computer simulation [5, 6] . In general, the typical material model of iron green bodies used in the simulation is modified Drucker-Prager cap model (modified DPC model) is often used. In order to estimate the modified DPC model parameter is necessary tested about uniaxial compression, shear, diametral compression, uniaxial tension test. The authors' group has been examining the strain rate sensitivity of strength and determination of material parameter of iron green bodies (iron based powder compacts) at high strain rate [7] .
In this study, the effects of aspect ratio and specimen size of iron green bodies on failure strength of uniaxial compression were examined using a split Hopkinson Pressure Bar (SHPB). During dynamic compression, the failure behavior of specimens was also observed using a high speed video camera. The failure stress and failure behavior of dynamic compressive tests were compared with those of static tests. a Corresponding author: k yuki 0227@yahoo.co.jp
Experimental methods

Specimens
The powder material used for the experiments was a press-ready premix containing Distaloy AE, 0.5% graphite (uf-4) and 0.6% Kenolube. Distaloy AE is a pre-alloyed water atomized iron powder from Höganäs AB, Sweden. Kenolube is a lubricant from the same supplier. The theoretical pore free density of this mix is 7.52 g/cm 3 . The specimens were manufactured by conventional compaction (Dartec RK 250). Cylindrical specimens were manufactured with a thickness of 10 mm and 15 mm, a diameter of 12.5 mm with 6.9 g/cm 3 . Table 1 listed the size of specimen. Figure 1 shows a photograph of specimens. To confirm the effect of only the aspect ratio, aluminum alloy (A2024-T4) showing less strain rate dependence was used for examining the effects of aspect ratio and the diameter of specimens by SHPB.
Experimental setup
The dynamic compressive tests were carried out using a SHPB method. Figure 2 is shown experimental set up for dynamic compressive tests. The input and output bars for the SHPB experiments were made of steel, and their diameter and length were 32 mm and 2300 mm/1700 mm respectively. Strain gages were put on both sides of input bar and output bar 1150 mm and 300 mm away from the specimen. The stress and strain histories of specimens were calculated from the strain of bars measured by the strain gages based on following equations [8] [9] [10] [11] .
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 4.0, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. where ε i , ε r and ε t are the axial strains in the input bar induced wave and reflected wave from the specimen and the axial strain in the output bar induced by the transmitted wave. E and c 0 are Young's modulus and elastic wave velocity of the input and output bars, respectively. l s is the specimen thickness. A and A s are the areas of cross sections of the input/output bars and the specimens. Material constants of the steel bars used in the calculation are shown in Table 2 . We used steel strikers with a diameter of 32 mm and length of 500 mm. During dynamic compression, we observed failure behaviour of specimens using a high speed video camera (Photron FASTCAM-1024PCI 100K, frame rate of 18000 frames /sec).
Result and discussion
Figures 3-5 are shown a stress-strain curve of a dynamic compressive test. Figure 3 shows the results of aspect ratio 0.8. Figure 4 shows the results of aspect ratio 1.2. Figure 5 shows the results of specimen diameter 12.5 mm. After the strain history and stress history of the 6.9 g/cm 3 specimen were calculated from the strain gages using Eqs. (1) and (2), the stress-strain curve was obtained. Figures 3-5 show first, the stress increased with strain. Second, the nominal stress-strain curve showed a peak. showed that any cracks on the surface of specimen were not observed. At 111 µs, small cracks in the compression direction on the surface of specimen started to be observed. At 166 µs, the cracks in the compression direction was progressed, finally specimens broke into small pieces. There was no difference of aspect ratio and the diameter of specimens in the failure behaviour. Table 4 listed the maximum stresses of iron green bodies. It is common knowledge that aluminium alloys show small strain rate dependence. At first, the effects of aspect ratio and specimen size on yield stress were examined using aluminium alloy A2024-T4. Table 3 shows the yield stresses of the aluminum alloy A2024-T4 by SHPB. The yield stress of aspect ratio 0.8 was about 1.09 times higher than that of the aspect ratio 1.2. The yield stress of the diameter of specimen 12.5 was about 1.15 times higher than that of the diameter of specimen 25 mm. The maximum stresses of iron green bodies were corrected using the values obtained by the ratio of yield stress in Table 3 . Table 4 shows that the corrected maximum stress of aspect ratio 1.2 was larger than the maximum stress of aspect ratio 0.8 when the diameter was 12.5 mm. The corrected maximum stress of specimen diameter 25 mm is larger than that of 12.5 mm. 
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Conclusions
The effects of aspect ratio and specimen size on the maximum stress and failure behaviour were examined at high strain rate. The aspect ratio and the diameter of specimens clearly affected the maximum stress. However, there is no difference in failure behaviour. It was found that the maximum stress increased with aspect ratio. 
